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Section 1 

1.  Complete the following: 

a) The first observer of protons: Eugene Goldstein 

b) First scientist to experimentally show the existence of electrons: J. J. Thomsen 

c) This scientist proposed the “nuclear atom” hypothesis: Ernest Rutherford 

d) This scientist discovered neutrons: James Chadwick 

2.  Distinguish between the mass number and the atomic number for a given element? 

Ans.  The atomic number is the # of protons in the nucleus of an element.  The mass number is 

the # of nucleons (protons and neutrons) in a certain type of atom (isotope) of an 

element. 

3.  Distinguish between the mass number and the atomic mass for a given element? 

Ans.  The mass number refers to the # of nucleons (protons and neutrons) in a specific atom 

(isotope) whereas the atomic mass is essentially the “weighted” average mass number for 

an atom of a given element. 

4.  Write out the representation for the formation of the following ions: 

a) Na+ :  Na → Na+ + e- 

b) Mg2+ :  Mg → Mg2+ + 2e- 

c) Cl- :  Cl + e- → Cl- 

d) SO4
2- : SO4 + 2e

- → SO4
2- 

5.  What are isotopes? 

Ans. An isotope is a specific type of atom of an element.  It has the same atomic number but 

different mass number from other isotopes of the same element.  Isotopes of the same 

element have different masses but are chemically identical. 

6.  In what ways are isotopes of the same element similar & different? 

Ans. Isotopes of the same element have the same # of protons, electron organization structure 

and chemical properties. Isotopes of the same element have different numbers of neutrons and 

therefore different masses and mass numbers. 

7.  Write out the representation for the following isotopes: 

a) Hydrogen (mass number = 2):  2H 

b) Uranium (mass number = 236):  236U 

c) Calcium (with 25 neutrons):  45Ca 
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Section 2 

 

Using the periodic table as a guide, fill out the following table: 

 

Symbol Name Atomic # Atomic 
Mass 

Mass # 
(of the most 
common 
isotope) 

# of 
Protons 

# of 
Neutrons 

# of 
Electrons 

H Hydrogen 1 1.008 1 1 0 1 

He Helium 2 4.003 4 2 2 2 

Li Lithium 3 6.941 7 3 4 3 

Be Beryllium 4 9.012 9 4 5 4 

B Boron 5 10.81 11 5 6 5 

C Carbon 6 12.01 12 6 6 6 

N Nitrogen 7 14.01 14 7 7 7 

O Oxygen 8 16.00 16 8 8 8 

F Fluorine 9 19.00 19 9 10 9 

Ne Neon 10 20.18 20 10 10 10 

Na Sodium 11 22.99 23 11 12 11 

Mg Magnesium 12 24.31 24 12 12 12 

Al Aluminum 13 26.98 27 13 14 13 

Si Silicon 14 28.09 28 14 14 14 

P Phosphorus 15 30.97 31 15 16 15 

S Sulfur 16 32.06 32 16 16 16 

Cl Chlorine 17 35.45 35 17 18 17 

Ar Argon 18 39.95 40 18 22 18 

K Potassium 19 39.10 39 19 20 19 

Ca Calcium 20 40.08 40 20 20 20 

Fe Iron 26 55.85 56 26 30 26 

Ag Silver 47 107.9 108 47 61 47 

Pt Platinum 78 195.1 195 78 117 78 

Au Gold 79 197.0 197 79 118 79 

Hg Mercury 80 200.6 201 80 121 80 

Pb Lead 82 207.2 207 82 125 82 

          



Ch100: Fundamentals for Chemistry         3 
Ch 5:  Early Atomic Theory & Structure 
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